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toapli^i; potential fmetiont in tiitt %mm% 
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^npasp F^oeitr 

Civs* Fsfsrsns* wBa%«r m p* 

Isfsrs t© sffnations iivsn to tits thssl* 


Ill 


mmPBis 

Tlilt i««ls wttti tfi# fir©W.« ®f flndliii «lsgtte 

in 1 cl&w ©f jp©t«tliif flm |apotel<«i» that 

hem ett«3ptpi ara mtkieHf Tl» r®tfttl*ig ho’lltf 

»© wspDiSta ©©fitaisi a i*«ftaa yitieh 1» alther aa 
©y im inultisioii* F©y tlia tetiewogaaity* th© alastlc ©f 

tis© ©stay aat^ylal art d iff treat fr©a *!»»« ©f the laeert* la 
t!?© ease ©f the laclastoat the elaitle peopettim are th© sase as 
thou© of the ©©t«M® fflaterlal# the IwBlwsloa is a »ilsflt| »ltlilisi 
•lastie limitSf tn the ontm »aterlal« Beeaase of the 
fOroes and the inlmefinity or ^e lEOlMieiit the stresses deteiop 
im the ©oaposite aaterlail* tlbe fmrpcse of tliti thesis is t© '' 
iiwestigate loae .pmliliMs reiatliif to rotetiof wiiposite materials 

The sn« eiftstio imtlM stay he mm tern a different 
fioint of eievt eltfioixili l^ey are mthmmtieeHf slsiliir* . Csmiiier 
ft finite elftstle emtminimg a hoile to uhleh eith«r an telNWio* 
g»ife|‘ or an toelmsloii Is insert, I© the oai# of iiAcwctnitf* 
m suppose that it is of the sne sliapii and stse as the lioie siii 
no rftlotive sllppiiig takes fdaoe* to the ease of iootosioiiy its 
diaiiiisljcms are sdlfhtly larfer then those of the tiole lii the 
ii«.terial» TMa »ty be realised at fOlloiis* 'p'lrit tlw Inetosiaa 
is ri^hoei to the else of the bole| it is tbeii ppt to the li^e« 
eelied mA left 'free* to the absei^e of tlie ootside wterfaly 



Melmtm weuld Imw its ©rigliial ita®# ' '■■;■•:■ ;--r.Ge 

©f tfm pre®ific« ©f tls* ©©tftdl® aat^rtal, tli« in®©!©^ l3©tli 

tn ite« liis«rt #,Tsi aaterliJ.* TIi# ©©»|»«lt« bssMayt CNCWtatei?^ 

tl» ©r tfm lii©l©»im, £® mtmtixif »%e«t »» e:^t« i^tcli 

it t© til* plsn® ©f ill® lai©*^l««® tonal a 

©©uatiat aaf^lwf velocity. 

T!se |3**©M«ia Itrf* %#•© iimt is folliwa* First the stress 
to tl» «t®Knil ifiertta torees is foani everyvlwe t« tise 
tieaitM. this is aetttiilly m psrtlealir laterral ©f the ttrmm esai- 
Ittsrlm eiiaetlisiia %#ltli the h©iy torees m€ ©f the ©©apiitahllitf 
«<imtl®wi wrtttmn is tews ®f stresses laii heiy tor®#* Iliit psrtl- 
ettler iateirstl is m sol«tl©» ©f the ©©©•hctaofefieotts e^aatteis* 
Seeimily, m fS'ai ^e lelattoii ©f these ecasttoas elth fteret 
Mt ecimitl to aer© • this selation ©f toe liow»f ©teens eQmttoiis 
involves m^amm ©©sstwts ©r ftmcttons* the two i©latl«ms thus 
©htaineS are H'e© adiSed to arrive at the teneaml ©tlattoh #f toe 
ef^aattons* the eimstaats ©r tim e©i<fi©w ftmetiMS are ^etentfiei 
1^ the ilv«t heeadary ©€«<llti€«s • It nay he aetei that to Wm 
pmMmsi atte«pto« to tots thesis « toere are te© sets ©f toesiary 
e©ii»!tti©8iSi mm relatiiii to toe ©liter hoandary sni anatom it the . 
ew.ailihriiai interface hetvwai toe ©ater refien ani the i':‘:b-/iefefkl^ 
©r toe toelast€«i» H© eatemal forces are aetinf aleiif the mtmf 
t::.p teterfaest toe ©©teal toA shtirSiii 

•treseea are ©ottifnms ani toe omtlniif ty ©f toe natertal la 



F©r 9m« tim «lat®ieal »rr''!'‘c ■ 

til® ieffle*. 

pmhlmB «®y Is® igr th« a«tii©a ©f 

,A11 a«tli©«1t for tli* s©l©tl©ft ©f the proMeas her© 

te {:«t wpi.ieit eol^tioE®, 

l« tJm flrtt ©hepteFf 1®© hesle •c?«itl©©s ef tltitleity 
are give© veir ‘Wimflf » *# t© ®»k® the theit® eelf^eoptufsiei, 
that® ha*!© #Q®ati©fis f<er thr««*<llwi©»S©f»l cat© -ta*# F^tae#i 1» 
tfit eawi ©f t%)©-ilai®iilcn«l piane proWL«i* I» this ©a*© sJ.s©i 
the ©f ©©mtlt1»!fM asi^ c<«|»tafetli1^ e©©*tlo?w «?« 

i»©*li®a©ceiif©«* ^©a©*© ©f the presence ef be^y fere®. I piirtl- 
©elQr intoiral @f th®se •©natSens er« glwm to-thi* ehapter* 'I 
r«wk i* ae4« thout the beeaSary ewaittiensy wheii the hetiy fereea 
are prewat. flMn mrkim ©f tiie pmMm» etartt from oMptwr i« 

la chapter ty the p©h!e« of m retetiiii itae hceitii e 
eeneeatrie ©IrctOler iiihse^iiaity t* e©aste«*r(^* The folmtlea la 
©htetoei by fiaiSiig tw set* &t emplmx petmttei femtiene t ©a® . 
fbr the iali©a©f«%t^ aai the ether fer the eh®il« These emiAeK 
rc-'tr-.'-t’sl'i ere espHtiei lute pomr series tai the e©«fftel«it* 

£■;■(? .I'srtpr-iiaeH ttm ©osditicm* at the ©eter iNotmdery ®f Mse stMill 
t*m eenttfiiitty eoaittieas at the e«i©i3.ihrtW8 iaterfaee hetwiea 
th© !fitoaof unity oM the sl»ll* Cnee tf» enilytle fhiiieti©i^ ere : 

the etrestes «ai dtegdacefiente ni^ he fomi Mrm^f tm 
the cljell aai the talwBoyefiity. , F: 




In «li§pt«r if tl»« pfohim mf » rotating alrwlar «ii* 
tm «ff«antrte alrenli^ lii©Jlii#l0ii* Ss aojmiiarai* Ib tlila . 
preMmit tliraa s#ta of oMipAaa potantiala ar« abtalfwi i ana'icir 
%fm otwll mM etlim tlia inaartt. M avulmtliii mAftle 
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.•'? ■■ 3tic fiiifi 1» ©«i.<mlat®4 #x|iilelt®ly tt» tiaXp ©f 

In ®l»pt<!np 6, t!i# pp©fel«® of a rotatiiif el«5«l«* 
hmtm « circnlaF tnelnaioa Is «©iitid«r®i. fti« fhaory 

of p»t4tis ®ni tM .iat«fro-itff®r®iitiiil «c*isstlc» 

«p« n®«d to find tfm potsntisli for th% Insort 

s®p®rat«ly« For mmlmting Xim tntap^al* tlofii ulliftio 
ocn^Wf tb® €aw!igr Ifitofrul foiwils for tfi* Inf ini t« r«il®n 
t® its«d* 


M sliaptw 7 mM 8, 1^* pp©M«» of a rotatli^ «pli«r# 
Isarlflii & oonoontrit sphortoil tiili««i 0 i®nity is ®onstS«iNiS« TNi 
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3€4i''t':i'5ii3» It v:« Ripens that tti# !i©lwttc<fi satisfies zXX er'Satieiia 

cf th« ®ia®tif*ity m€ th® appreiwriat# !jetw«*fy eimittic®s, tii® 

tfela aoliatieii !• tltm aelutlim ©f t!i® 

’ima^ric tl mtk Is cayrisd eat t© fSu^ th® in tfe# t»8#rt» 

t!^« slitll arid ®t the eqellllsfliM 
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ean he i»t«Taiiii*« -if th® aSa« strots eopiponontt Py^, Pj^t 

**f« **** taioiiiii P|j li th# stpoai ©omfonofit m 
m tAe'^rnnh i^t« nonsaX it in tlit dtroattim of i ai^ tti« tmpmmt 
of tis® wottr It to th® itii itrootloa* !!»«•• *tr#i® cowpo^ 

a««ts nr# hy tli« sirtss «*matloa« . 
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j^nly & fm ppo^lfM la tli« mm Imw 

t>«« A p^^&t »S«|iifieiti©a Is passIteH* for tli« 

slMmi prolsltas* Thai® «r« 1) PXa»« s^eia mA tl> plast 

stT«8» problipas, la P1 ®m stahsla pp©bli*«s a sn^ ir &r® fniietiims 
©f C»*j) oaly md v » ©• Tbls cat® ®Fli*i in ttse sta^ ©f i#f©i*!ia- 
tiaas et Isrf® eyiiairiaaJL toSits an ^ Hi© •jctartwl f©?®«8 

m 4istrllmt«d tbr-t tbe ©o8pim«at® &t iStfatmtlcsi la tii* iimetlatu 
©f tlM axis ef til® ©yliMar ©faii^®® ®ntf th« rwslaiat ©©apaiiwts 
i© mt mff «1«« tb# 3L®af«i ©f tliii eylia<s#p* Sine® m » mCXfy) ■ . 
snf3 ir » wlx ^} « It »t©a@« mf^rmt 'trm 11*4), that t^» 

»©Fh»©«fti8lilag itrsia ©oaponsats «r# ana 

stress @«8|sem«ats mm Pjjyf Bat F^gj^ Is y#3.«t«i t© 
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#i©sp» S) is tb# Petisai*® rati®. It folioirs tbst tb® 

^Zrv'ti-cri& Ttdmm to 
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rein t Ions fec'ca’.w 


^ ^ *yy 5 ♦ «3Pg f 


ff 


^ «3« * «yy ^ ^ «yy t 


^®s * ^ C f 




^y« * **» -e . 


(1.15 


ly ^Iki 2 »s 3 iS.s is it®k®a in iti# dljpsctJiofi of tti® wts of oylin^Ssf*, 
tl# l»Bfi^ot*y eondltimt c» tlio eowod surf sc® r«do®* to 
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In tl^li m *ls»ia. attiwpt to lolv# ssi.fiJf ifit Plsn# 

utTmn fmtHmiWm For e©ispl®t*ii«ft salciy hmm^Ti, m. fflantlQfi t!i»t 
in 1310 m9m ©f flan® atrasa na tnppesa 
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This li to t*t «*s« ©f tliln lAfn tl!« treettcma ! 

wm appliaa 4t tM e©r¥#i adt*s* This, fievtaai', ao«s f^t afe^tfsr : 
tis© pwsljlan at tlw !ioa-a«» Btt«m an-i atri^'la c©?spoii#Rt» sr© fenrt- ' 
t«ms ©f z al8®* Tii« coaplaaitr ©f tha prohlaa Is If th« : 

sii|t©0tS@n aaii© V filiMi [@1 is & tMs ©tso t&t I^Sa ! 

plftt#s, wm find til© «¥«rap« aaln#© ®f th© dlspaaewitnlt and sti*ts»*«i 
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t'-;. j?;G ::‘':>T.s li^r '-vlittSGB sf t'T slasttc '?rcbl?’*!s ; 

ii; ''V'';- B&m as tr. ssGf c/"' Vlase ^Sfli \ ^©plaf-et' • 

^ ®s %i) laal-iy-iretl ^■'•x 'Is pi sec* cf 

r:5’v”sl strc!‘G"f''^2 aafi '^q fi:;-? !5:«3 i 

rsr ■'- '•'' •''■!-:■ " '., I'f. ^r. ’■' ■ r:' 

r>. %^lf 5 5tr€*3r'f''5 ej:,Tmet Glcnf' th^ liticfe- j 

aess* TfeSs sistc* ©f 'hag hr^m tc»e:! I:y i 

aa«t 9tT»8*. i 

T!»# iyiteaatle tti® ©f th® ecgipl®i ^-ariat^le for I 

•©IttttoB of Piano otrain proWaaa w®» fl»st iktopoowS Isy lelosaoff [s'] 
as fiarlr T^ti taelmlqoo wat fctllir oicflottoi lif a ir«m^ of I 

i«iila« «*tlioiifitlcl«ii» Insisiro^ ttio work ©f /.ualilioltiliolil C4~ltn 

Tiio wmk ronatnoi laiteoim ootol^o t3.F,f>*n, It j»oitg* 
ooooMf^ ^ jS.C* StoofiiswEi Csl In ^•K* A itnijr of tfetwi 

p»ofel®!i« St ftirifi, in J^otfeliolliinrSlt** h£.dk C oatf tn thoowtlcai 
oiaatlctS^ 3 ty J^*K* Ciroon anS fe'* Zmm asfl otliePi C^f§3 * 

In tli*> t’bsoiieo of tlir te^y fo'fec/i fl» selnttoTi to ttsii 
ppoM.«i of tiio piano mmff of ®p« eonstilorofely 

fSoA* Slo%(«o«pi ti* B€afi-li«og«fH}©iit ppolO,®* ohii slwiys 1» roineti 
t© thG b«or®f?^e'i£ ©afiOf ty fiuaiRf o«« ©f tli© a^ay paptl«l«p into- 
I' h C«# • Xtfi fe* swy on« wcii sot ©f fimetiefif 

Wittsfylwf ■tlw* o^ttHtbplisi Cl #7) a?'*^ the '’■■>’* "'GtSftsi* 

iatltiy tM ofiitlilsrlwi r^atScss Is th-^ hjeBOfPneai.'tS 
pmmlf 
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'ail ** ^ip * ^ »atl»f^ th# fli^fn boimiary ©©nil Itlons. It 

my «pliafl*«?a tJ^«t «p« tli« aetiitl strait#® 1© tli« ne© lie!i©- 
pr©M«i. Tl!« followini raaarlts %lil he usd® rsisrtir*^ tlh« 
lioiifsaMr eoMItloBS. Lst F^ I he th# givM iJowSeTy tracttcwi 
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satisfy til® «i|iiatiefii Cl**^ , It mw atone# tw §«*« that mpmt trm \ 
a rifW feody MB^mmmt^ tli# 4Sipl#e#''ant c<»|wii*nts to tills easa ^ 
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m m Cj^ ♦ f®) f m \ 

?©»• tilt aolotlaa of tlis Iwisofpiiaeoa Isooniary aalo# pr©bli«t 
©a® Isac to colir# tla #oii»ttofi Cl.lM ani tb® owiptaMltly aiwatloai ■ 
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■wilieti is ©btali»d froo ll*XO) Iqr caiittlf^ tb# tar®* eontiinlng F„ ani 
I fiabjaet to boaniary eoniittoiii %fcich te t«iss of 
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9% 


yy 


f-x^ 


M . 


f!3*s« sattif^r thm ©©witt©!! Cl«ll> *fii tlit Cl*l?) rcai^ecs t© 

tlie Mli«»©nie •©n.’^tloa » 0* 1* th^ s©liitl©ii @f 






lofCs* 








t l©«C»»S|l«'^^Cs) 


tlMt 


f Is th® pswltsnt T#et®i* ©f ths mt-T^nl fmem 

ttr.rAM to tfip* otmtmr pM it m «rl*ityaay polfst 1» tli« 
tlaply ©©riBtutefl y«fi©ii ^ * fls« ■?^nett©tt» (p ^<s> :■ 

^(9) »t awmlytie f^iietidns 1» R, 


ri.gB 


It’ Is Is SB !iaport»nt tii^ it B*«i to ftina th# fiirwetfcus (|> C*) 

«rifi Is) vhm tlif tractioos ts® gi-wm oft tf» ^etifirtary* 

is i» sltoiiti ii»s|[|i»llal!flll^ t-Toon aort Zmm& 

In t'!'y»iy %ookSf if tlw ■rof’toa oecii*tl®fl 1:^ tli# feoiy is slasly ec?iot<* 
thm <|) it) Ca) aro mmlftit 

of 8 #11^ thoy fiaf 'Im «xp«ii«a povar #®rl«s i 


•ni vbCt) » 


If II St inrinlt# rtfStn ly © tlaiat ctesid 

C€,r:tci?r th# ©rifibi lytraf tasMt tntf Sf its struts ccaap©* 

t-otindeiS to thp utlflil&oiirlioii-i ©f tti« ptiitt @t teffnlty. 


dCil • • log * ♦ (B ♦ 1 ©I « t 

Cl 4k) 

k C:c, - 11 *) 

\uCi^ » l©f 1 4 CB* 4 1 «*) s ♦'p^C*) 

gi Cl 4 k > ® 


rj^ 5 ) 

wtitjpe ar# tn© c«pw«ntt ©f tl» r«fttlt«it w^eter ©f all 

wcttfsal f©rca» «©ti©i m th# feeimaair* Tti® fimetiojit 
art ana taaalyti© M the rtflcm B Sneli^lfsi tlit |»Siit 

at laflni^, the ©onttsiitt B% «* art rtlatti t© the itatu ®f 
atrait at tnflntty tsf 


B 1 • B» • ?»|H I 2 » 4 B* » PyyC«t, e* « BsjyC'H * 

Tlie ©©listaiit « tea m© ®ff«NBt ©» tte ttatt ©f itrat® «ni St ralat^ 
te til® f'igi<fl ^''..'y mtatloii ct th® famals : 


e m o> 

1 4 k I 

CO tt iSa i C li • Ij ) at Infiisity# 

aw«a*B * * '■» ' 

Itt @lapt«r Z aate«®a«!it ctepttrf tet few® of <^Ca) mA ' 
vMew larwMlatloft of tte ©rtf in em «a tt# rawlta ; 




to ^hm teitfly i.»t th# orf.rl*. >«* 

tc s pctnt t f^} vlthMit rotation ©f a'^ras , :r-t- 
fir4*1 ■••;2 ? 1s» tht ci»7Slntt«a ef tts# saw psifit in tfif> el-^ 

sse let 

* » X 4 1 3r , *!_ » 4 i . 

t'l>*/icissly 1 « Sj^ 4 f irher® ^ 

cBi f the ftectlcaas pli^ljsg in tfm nm »y*tfa the mzf^ tsrt 

as ❖(») »'4~^Cal S» the ®ia im«* Sine® the stress ec«ipon#!ttB rntm 
mt titered 1^ trifi*iati©ii» on# Ms tif* tli# e^joatlon 

R« ❖la) » S# ® *'■• • *©^ 


Kliifie* i 

❖la) » fj^la • *^) . II, t4) 

Cb« atcM liiv® aided cai tlie rtf lit hand sld# angr w#ly Ifwf Inary } 

coii»te?t wftioli wtold lure no inflmaiiee on 1*« dtstrtfeattcffi of 

1 

the seeond fewola fiwi 

' ' ' , ■ , I 

i tMs) 4'^ it) « i|^ ***^1^*1^ ' 

i 

• CS • i^) f |(8 - *q) 4 -^^Ig » 

mt ^C* •> a^) ♦ »jj)« % 

;-,v-. -. \ 

^la) » • ®©> • i© • *@) • 


ci,m 
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t'-t-x:- t'3cn ®f ftfid Cl«SS)wtt!i r*»p#ct te * flws : 

® (fgiw ->1^) m& \^C»> a 4^2^* • ** V ^ 

fI»Sf') 

v^,w*e errtaia ayfcltrary ecmitant* iitilcli do not ^fftet t}%€* st?*«»5 ': 

litif© eatttod* It ft Bmm tftat tfto fnmtim 
is not InmrSant for « tran^atiu® of tt5« orifSnt i*€#, tlv «lwi I 
for th# oM oaordiastoi art not ©tt«ln#d fey slufar r«pl«etfif 
%fm irariafei® Ji|^ fey Cg - , to oontrast^ tfe« fwmttm (j^Ci) i# ; 

immtmt* \ 

Tfe® pr«M®»8 in ty©-dla®ii®l«»ial •lastielty »© i 

iolvoi ligr tlir## ««t!w!s wfeiels my fe® fei*l«fly turaoi m 1) ^owS«r ^ 
•griot »«tfe®i S tot®fr®“iiff®r®ntlal ©qoatloo ai«tl«>d ^utlioi of ^ 
ItWiar r®ist5o!iffelp si t®»#d fey MosilailStlrrlli «r •nor® pofwlurly ( 

toomi 19 Kilbort fo^ofelMi* At tfm approprlit® stipiy m tMl nilc® I 
r«firltt tor oaeti of tist attlwif* | 

tfels oliaptry ffr®» tfe® feisSe r®fial.t* of tli« thf’oiT' ©f ! 

i^ieli «l»ll 1i« M«dl tufettgoautly, to tfeff nm-t | 

t!» pr©M« of » rotatlisf dttc irltli a eei^«iitrle iniort l» eofisMorod^ 



ciums i 


!?©t*tliif PI 8© 

In tM» ©Mptw, til© pwbl#??! nf % T :•%'■'■■ ^T4 e:r _■■ ''r« ■•^•■•r- 
Is e-Rtfderwi. ? elrculti* csll«i tl:# is 

in e clfe!ilsr iiie, uttli t e«ae#iiti*te 'I'ht Insr-i't 

Sjp^niteiipciii lic»ot#!i«o«s i©fferaatl®i wi^ont tslipplnf, wlii«|i in tfm ; 
iitef@iic« of tti« »li®3Ll w»ld to® a pptscrifen^ iisplacp'-nrnt* Tfi« : 

alsatle prop®rti «9 an-d th**- ©f th# Instpt mMf !» dlfftrafit : 

frcwi ttioi® ®f th® oot#p r«fi©a, th9 .’shall*, A imlfom niwwiil . : 
pp«»s®y# F is a®pil#d at tli« teotn^tyy of th« shell. The e©iiposlt« i 

ilst r©t«*t#i with a eonitsrjt anfulsp wlocltf* Th# p*©M«w« Is i 

trpnt«^ m nm of r®n#p*llgsi Flmm stress tna th# em^m wnrimhlw ; 
trohnS®©® Is to fStia the SEset s^titioa, : 

Conaliey e ©Ireolsp ilse vfth « ocfsftsotrte hel® of r»#1«» | 

m ©liter radltis h. In this hoi®, • eireultr •IsstSe Insert of ' 

r»Jt«s a is Th# Snssrt is rift<!ly attsehod to the shell, 

so titet there 1® no relitiir® tllpptnf* fh® tBsert unierfoea t ilwBi* [ 

t?rioc?:r. defor^jition tehloh to ths ahs«5C« of the shell Is "bf t 

« ® ‘-.-i; I r 9» '*ih«ra H llss wtthl© ths.alssti® Iteltis, aowpsslts 

Stse !s rotiti-if %-ltli a cenitfiit angiiltr ir«lo©i^i ssf- co» ittot m | 

thslr oo-«o» mntm perpsnitmilar to th# ®f th« 

iiic, S^t tfe® «lsftto ooliitaBts ©f the iiis«rt h# !♦, n)* vrA th@«# | 

of tht shall bt K| - 1 ) , fli# isBsltf*! of the iasurt aBi shell j 


1 


^ rtsiwctlwl-jr. I*t %ls* outer h&uMmf of siiell 
%e uM int^rffce tti« »fmll tlie insert ,j. ♦ 

f;'^rj5t^-"t norwfl presswe P Is appliwi at ttie C'Wter hc.iv ■■.-■; of 
thp ©.totoslte i!so* 

,fl8 itatei In elmpter 1, in tfm »l>s#fwe ef tiody 
t!-'# rselutloii to tucniimswiiotiil pliiw eltstielty 
npcm til# coaplox Pumtimn ani vj)C«) tthleli ffe# stress 

«»S ilaplie»ent fleldl. If the toiir is rotatlnti the eentrl^^Fsl 
foroi* e I a f co^y ecmes into play, ffe# partieulRr 

inteprisls sire firen fey «l.iW «fK! they satisfy 

the e^olliferlna eqoRtlons, ffeese •tretisf t F^y^ t my 

fee traiisfewed to i»lar coor^lnetes . t t ^*1®^ ^ 

i-elatlwii [id] 

^rr * ^i® * * ^yy ♦ 

^f® • ® r^jy - Px3c ♦ ^3iy -/• 

Th» 

• *• CS ♦ -i) I f 

•• Cl ♦ SaJ) • 

. 12.1) 

'’■.iali*^riy the dl3pls©®?i»nts iSy ere reletud tc %'’■« «i** 

ai©r 4 ' rr-« r »fi<l ® iireetlonSt fey the yeiatimt 
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!i« ♦ t lla • ® C« ♦ 1 VK 

T<-ct!nj; 9 «y« fifta tsjr (I.ICI, v« cMaiii 

Cl • t)®) f * 0* 

R©te w ftn« tin* ttr«ss*» (m^p » x,y) 
te®«r»ri#oiis Cl ,11) »ad (1,1*?) • IJn tl'4s e»sf»9 Iwin^fiiry 

treetlofia 1^ tht #©np<tSe«i Cl,^) m t «r# 

rtpl^.cf*a W tn© hommtf tmtUmn (um , mw Cn * t,fh 

At tl^is staf#. It is mmmmtj t© aistlaralali %«tvt«a I 

oHtfr twfidsry «nd tli® San«r Isctia'^ari' 1. of th*- C€»pi#»tt ilse* T1N» I 
Inner t»tmd»fT ^ th« shtll 1® tls« inttrfee® l»tw®#fi th® »ti«ll p.n;l J 

# 111 i 

tfm Insert, At t!i# ©nt^r Iwiifidsry » tlif Stre rS»« , t 

t® tli« tractiofii C® « Xif) iAi«r« | 



bCD 

m cos i 4 »l!l i , 



pii) 

w 

• em ® 4 sin # 

c$,m 


*f- 0 is 

anftl® fectwatw ttii? mr^^wl "n 

afii tv® .»*«!*, 


•■■' -’laiaiyy trsctlons C« * Xff) i® r«latfd t© 

•■•''' ■ ® id'tp# «re til® actual ewfroBtat® ©f .tract- 

- ,:• ■'■: *••:•-■■;,, If ti» c«ipl®* fnnctlcn® 

®l««tic fl«li in fit© to* t© tha tract lea* t m s'taii 



J 


<f) gCo“i 4 0-^' ♦ 1 

. 1 /(P^> * 1 F®) d, 

fe*4> 

’ilieiNi w hWB r^plac'ed e lugf tr* Sis t© dlitSafiatsIs ?> 

fseS^it fros a potet the interior of Mw isov sti’bstHtet# t!*o 
v^lxim ef (e,P » K|f| frea 11.10) iisti^ C8,SI • 

Also slaeo th§ <Sisc Is ssn^or a tifslfora oewsil pressor® F, m fot 

sla ®* ©bt?iin f'Tf •■ Cl.l^) 

after sofestltattof tb# reloet cf P^g F^P , Tb®iii» ralwes of 

anfl ar# sobftltot«4 in tfc# iist«iral CS*4> tb^ Sattfral 
is #falmt®d« 'm get 

p, g ^ 

^SgCsr) 4 4 * ^ & is L. |^|g • p*^ ©r ^ 

Cg.0) 

Tilts Is tb» eoniltlc® !i?bfe!s 1» satSsftei by ®t tb® 

mt^t bDinaaty 1^* 

At the t>oiinfl«ry 1, bcwndury ©oi^Hloiss «r® satlsfisi. 
©nft fs tbf* eoattfiwS^ of tli* strsswis F^j, « tint imetVr Is 
eentlmslty of tbe nmtpriitl* i-S sbali ilscoss ttip ewattnolt^i* of thm 
®tf»«es first, sim** ®n4 ar« ©ontlifwsisa m «« i-'.wt th* 

c P|,|» ♦ t If » c Pjpj. ♦ i p,^ I, • 

tbit 

< ‘'w ♦**’»«> • <'■» * ♦ t (P^* * ’ • ‘®*®> 



7cili-e of ♦ 1 } for tb# fmmwt It r*3.!*t«‘3 

ssi C 4 i ) for tbt •iMill Is r«la%«i to * 

S‘t‘)o c--f * t ) for tbr l»s#rt srt tf.f» s’**#:*! »r« firf* : 

W Cs?#l) • '-’UlsstltiitiftE that# ral8#« of C 4 i | .-nt! 

<r^> * 1 P‘ 1 ') ft/r tha lasort #04 tM slirli in t#rws of ^c|>jC 8 ) ,v^jf f)j 
r ;:4 ^(})gCr), 

(f>g(C$ 4 4 jC©~) • s®<8 4 ni*|0- : 

• «|>,Co“) 4 cr ’ ^^fsr") • ®®CS 4 'v>)^* 

It.*?! 

As statifi to tilt prto«4tEii psragrti^t mi litrt t® stilt oat 
of til© -fisgrsio*! fsot tls«t l^trt Is no 6i#t©iitt!Wt%‘ of tl»«’ swittriiil. 
in tb® iW»|iosit® iiio* fbls ta|a.t#s ttrnt tb# bi» of ii8oeiitl«otty 
j in tt» displ®e«Ri«fsfe Of tfm shtli awl tb® iastrt at with appwpriat# 

I stfn fa « -nal to th« fjrtatrlhti aiiplactfstfit of tli» liitfTt. thf* 
diisjplnotwnt of th^ thtll «t th© lseiiiia«pf to* to f t® 

♦ 1 1^ 8 Cf 

Jiral gf:^r,ilsrlf fci* the 'nstri. Wowt K®t« toat 

^ 4 I Sy w 4 i 4 4 i ) Ct*f^ 

ttj 1 ^ I g • CSjg 4 t ly J j «t • &C* 4 t f ) 


» « la ■ * §a #' 


mam 



Uo mt‘ mhMtit&tit thf values * t j fa te,f‘),'fFcr. 

m€ als© C 4 S 5 i» Cf.f> , fa t®rai of c|> e t 
WMlmn ©f C 4 i for tli« slstll »aS tli# ^aiert ^■•.“■ly* 

l:ft#r sisl>*tlti3tinf tlii«m ia Cs«1.0) « wo ©btsla 



imaJiytl# ta %fm Mrfioa# ©oeaplti % tli# Insort ofsi tiso ttMill r«sp#<- 
cttvrly*, fft thoroaftor wit# 



t 




m is won toowa, til# ccnst&ats flo net tff#et t^# 

ifereiMS* Stibitititini the abow# fufiis la CS*B) mwi ©a s^bstltntlni 
©- » b , 


it ftoil©M» tlmt 


I b > II 


# Cn ♦ 2) <-■'• J';" « ■"? f 

4 • 0 , fe 2, © t 

** 't? fe- 





1 ^s 

fCCt l}“ -* 



®g * 0 * (9.JL2) 

Mmltlialyinf thf iiqmtiefl IS. 7) 1^ '^^■^ ’^ * ' »rJ to Ce*lll and 

m 8t3l»tit»tlnf for ^c|)|l*) , V|)|^Ci)1 ®®2^ ^ 

that 









•a ‘{i] * ^] 'n- <'’ i « • 


!^ , I . O f -^l ] a*>« * 

4 ] \ “" • ^ * • 

: ' , fe.» 

t-"!^ «Qi5ratii«l Ca*7| ¥ttli f;?,5 ;7't:;t*tff)^st?rj Cg.UI 

fs-:rc rltf It "-5;.-;7 t« dlrtatly •«« tiat 



•T)®) 


- 








Cl *>-5®) • 


‘til 




[^ • 2 ^] *X 


ft * 



'1 * 


Bm * ^ ^,gj ^ *) C? ^ ) 


‘1 ;-i ♦ \ ft*" . I 



’:^ . . 1 4 -^ « 
““ 4 

lii. * 


♦ Bn • 


] {<»«) Vs «“*'* 


« n il )* 


In « f ) • 2s& 

!»•£ • n 

m @ 


fjL^ , .a 

I 1 * E J 


* • c« 1 * 

Ct«14) 


On isoa^inf tt«» #9iiitiofit C8a«, Cg.l») , Cga« tbt «iir n«s *itr© 
i|nafit1.tl#i ftris fiwii % 




» ; ; . ^ r*^ 

Pli^S* ♦ i» l^b'^cs 4'0)-.|!«V(i 4S>| 

Cl -*^>^ * £ . !^ !,i£ ^ .^*25 . 


♦ /a 1 ] Cs ♦n)*)] 



/(r.*b^Cl ♦■^>1 ♦ l^% •-%)*! • F*% *-0*)] Cf ♦*>)) 


E*ti"'Ci * ivci ) ♦ W' • F a * 




*K*> % 

, 8 - r , 

> a- •>)*) #E»a^ci* -0®)-* i a-^) i 


- B*»®u -s> )♦ cii® - a®) la 


ctai) 


tlw e«|A*i p©t«ntltl» \4;jCt|j « ^C»l, 

l"t.’?f.'-ii 1^ . 


c|i |C#I » a^m t H^I_Csl » 0 , 

(t> ^fal • *1^1 , vp,?*l ■ 

g, , , fir#* fiwa <f JL8) * fli« ttrfSEW era ealg!siit<»tl 

^■■■'‘ ■ ':'■•■■ t* '- faiP « irt») 

■ '•: -'.y ? ■*1< r-'iE * fft) fer ©te%»f»«i f^m tl':# fermlm 

m^pr. 



- -i? ^ C ® ^** 'p'i*')] , 

Tl"e 4*S':3ir».eirafiiiti art fl^tn ly ia^ • ¥>:«»« 

C « » r,0 I 13 flirtn % {fm& sfii «ay 1‘# 

^ 4 i (|>C*) ■• s (f?’"® • ‘^Tfil] , 

Cp.1?) 

f'fte'r ioinf all t'rm ilaplJflctttoiis elt«€l thp aeti^si strtasffi 

In shtll, st!m*l em# o«t to Ij« 


r ftf.E»®^a - \ pfe® f i»a4s>)4 Ml. -o*) a« % A 

W ^ U V 

y 

♦ K &^ ^h :: U j 4. E*«^a.v) { s^ci^-^xi. 




♦ ia»®ii.-o *) cs^*^ ) )♦ s(B4-o ) Cl. -0*) »' 


< r* - «® * 


l^F. ’#114^1 4 E%^a.-v>)4 Ib^. /> ECl--^«>} 


f 



^ ) - i-b" 


♦ '. ’»»-0X Cl* } I 4 *'fl-.''J*| Tyxi * •% I 

r“ J « !»■■■' 

f 

<!• Si^Mw l^"^, *b**' '^K''C3,‘*'0 ) ffH" 

• /ll4 4 r;’a'‘’a— ) ) H '-■■■'* 1 ^^ 

- /Cl4 5V3^ 4 

^ S4i®a-si *) 34 • /a# »v3n 


3 4r.»/a^*^ 3 4 Elli®- /) a- •>3»3'j5 




• ra# »vj 


-■' -«'■ w 0, 


tlsf can* ®f 4ii®#ift» th«y iball «€«• «it t© 


’v . » 


J^6IE*c/' • fe^)- SfA* ♦ .|;»|^ #154-^3-. gftVci4-^| 

- ®^a-s> A • [ F»cs4 *a*i </- f #11'^ h/ci 

* KU-^ -xr’. A -.n. 


• § ^ 


if 


- )} - ®®Cl-n))][/'C 3 .- sv») 

* *)} ♦ iCb^- [r-a4S-^*J* 

i 4 s««*a-^ ) 4 »)} 


Tlie jTOp in thm leump ftrt«s ®t tli# aefatlltetw twcntJarj mn ^ 
mnilf mm V» fe® 


f» ■■' 

<#%• ^ 

30 * 


Qsfti!5*l>® ♦ 8P1S® )- iCl« a^Cl* 

|« ^s^Cl- s>*)-^^®Cl# n)*)} • I*£l»*Cl4v) 4 a^Ci— 3)]^ 
♦ 1 ^ (_!* S 8 ®#a--vj*)- 11 % 4 't)) 

I 

4 ECI-'O*) 


£s»#a 4 ■^; a^iia- 


'^oa€» partieyiar mif fe# stated. 1 > fclwm I * 0 * %ff ftt mm 

0 f ew iii a sfetell* ilJ Wl»a S* » I, * *0 f » f si^. 

i *5 m th« e®«® ©f ® r©t*ttfif «oiid dlie» sabjtcfc-'r} fej «. 
Iif 4 e-';:r 4 ?j"*e? 5 ttiyi! tt tfe« o©ttt ks^adtry# tti> ^liiss t* » * 'Of 

'?• St Cj ffe C' P * 0 , %» get the c»s© of m : 

l!i*vtec tlm «lwti© |sr©i^rti«* at tiit ttitll. aeteel sts^ssstt 
atitll fc® tl 3 « follr^wtag Sa «it ©at© %iliaa th« o©t»^r fe©«Msfy l» tY#© 
fws tr«®tt©ii*» 



t 


'yy • (54-^ I CiP- ^ 


2 


V ij 



» €' 


iS&jB 


©oi far ti5® «ii«?ii 

m f'K ^ O ® $, **'«.^ Sv-' 

W* r^i Cl • ^ ♦ ■ 

!• •*• Cl* I 



CSA?Tti 8 


Blse Kith to Circular In^trt 

to thii c!»pt«p, prolliw of s Kstatiisf ?!l5s %-if/r'^ m 

©Ircultr tot«rt Is ewisi«#p*i. At ttm ctjtsct, It !;« 
seatieB®^ tl-iiit tl5« slastSc prcpurtics m4 tli# igmitty ef th#* Insert 
arc the sutic ts t)i©»# ©f th© sissll, Utet 13s# results of tis# prerlois# 
«!s«pt»r ♦ of « eoac«tt© luicrt fcs a • emvmt b0 m 

partteiilsr cas# ©f th&m obtalncS in ttits eb«pt#r| Iwstiiwi th« 
pp©M«« ion« in e!sapt«r i has elastic psf^Ptotlm iSfferent fr«i thos# 
In tte® sls«ll* In thw sbicne# ©f th* sbell, tls« raiStni @f tbe Insert 
b# 9llghUf ImrgmT Ciritliiii tti» ©lastle Iteits) t>t«« thst @f 
tb® tel«# Mvslealljff c-?i» ;iSflst cofsiiitr tbiR i#!sa t!s« Insert 

is e«Kipr#si#i te the sli« ®f tb# liolSf intertei into It^ sni It t^#fi 
at lt« rim to aroia flt^laf# ©f tb* aiifit in sl*», 

atp««f«« woiflld dcirclop, fli* comisoslt* ii*e Is rotstlnr sbesst 
tb« aal®, fwr'ptn^lcnlw to th^ plan® ©f tb« dlsC| thrmth tb.® emtt® 
of disc ivlslcb b«s ^i* iMsi®, tb® ii solri^ % fi?^liif 

%m »ct* ©f c«^®x potwfitlsls I on® fer th» Insert tb« ©l^®r 
for feb® ttm enter bowniafjr ®f tb® iisc i» supposed to %# 

frw fre® traetleaii. 

Cofistter a clrcnlfr dise ©f raiitis uriity, S4c#.-ntrie 

liei« cf mdltis r** Tbt dlstsfie® iNitww th# its c vhme 



« i !*© ti l©it iii|i|s®slnf tmt ths of the 

©e?^c*ntrie Belf- 11« on tli« k# snppc** thfi to 1» ea»t. 

t>© Tn'tcn coe«ptf(a til* ^ls« wS-^ t!i* fml^ to m 

♦sbell* tlwt oecupgring thm r®ri«« ©f th« l»l«, m Hnsrrt\ I#t 
cfntr# of tb# attrSx 1>* c ani tb»t of th® bel© C’ | C is ttktn 
as ©rifin of tb* ©©©riliiat® syst*®* Tht* hrmn^MFy of tbf is 

i to^ tb* cmt#!* tM^t^dary ©f th# s!j« 11 ^ , ^ffr. l%p.3-J. 

Tht MdlM ©f tlj# lM«rt in its Initial sis* Is y*Cl ♦ aj C ft lt«s 
wittiln th^ #l®«ti© limits) fetfor© it Is t« 9f>*n* Tho 

©«p©§lt« fe©^ if rotatini; vlth a ©pnstant Mifnlar wloeitj co . 


1st til® ®lastle eonstant* ©f tl^ iis© ho I, ->> tni tht a#Mity Im f . 
let ^ ©«®plw p®t*ntisls fiirliif tfm •lastle 


fteli in th# slwll ani 
gmoous proMta* 




In tb® Insert fi» til* tews* 


as not#i In tb# first tw© ©teotars an* test© i©lv© tte 
©ijiistlcfia fl.ll a»8 Cl*i) snfe|#©t t© tb* sippr©prl«t® tetKiiary emil* 
tlaia* Bommo ®f tb* frestfic© of tl:© Inertia forestn tte rartlcnltr 
Intec'^ils in. tM« «*i# ©m also firea liy Cl*18t 1 •!<?)* ■'' •■: •-■■ 

and tt*:® proeeiiwe folloiwi hmro is tte sam© at iti ©tepter 2, Cn© 

■^.O-S t:& temortneoiis proMtai with ©tinfiticn* 

sjr'* mf, ii, li-p't COfP • m0) ate be st?#9S'-s 

a:5;^ Ifc fdspiaeoacnts Sn tte !ic»©t«ii«©ii» iretles* fs %a ;2 ststte ©n 
P*18 I ^jCal t satisfy tte ftellowiiif tenteary mnWAm m 

(pgitrl ♦ • ♦ '"ip ^1©^ • ♦ i 


iiai 



is tfm givm strum -wmtCT on aai fa « *,yj Is 
*“tec® bcimdftiy Is trm frm trnf'titem 
® • It is tssy t» sf!« ttet 

* i •> CS ♦■ 0 ) 0 - 

CSJL) b(MS' 0 ©«i 

4 cr^r-") cs 4-i) ) 0 - , fS^ 

If actMl €l 8 pl®®®aefit® ®y# CtifV) ^ Cimi h « 4 . ||C®) ,^..^.j 

fll 1^5 

^ m w 4 f C^iiil«ftfig tts# Ifiisrt alonsf tls*» 

®fi tt!r lifsttaderSf I sr« flirta % 

It 01^0^) • <r * 1I7 ft(sr»©)4 

4 iCv • » fjif I'J 

CS.S) 

art il¥«ii ^ tba oqmtiim U#asi. 



shell nlmm 

& » 5^ Uw • Cs#4) ^ 

Vie !»iv insert the Tsltjip of f Ca* fr«a C?i»4’) ■ 

to (i%n 'ii trl ^ 

k <^^fcr-)*. o-T^|IiFr» 1^ • 4 ^ 

« k <p^(ir) • o-^fJfFF • i 

Alto eti if #10 non?®! ssM #itiPinf »tt“«»s«s *r« eontlttaeat i 

c#>|Cr) ♦ 0"<p|li-| * H^|C<r) » <|>gl«r) 4 o-'^|''(?"| ♦ ^ 

Mt mw iittroiaft tli« anippiag fanetlctt s » [,ll}vtsifi! 

m mp th§ mt^'lm to tto* to n r®ttei» in ^'^pXmn»m 2’tw em.st$ 

A 1® wikmm am y«t» Ltt th® x^mxis ®#«t the boaoiii^ At tb« hel« ; 
of tlie sfitJUl at tb« j^lati P anS Q (Fif,l* p*3z-) vith tfm shpetma [ 

i 

Kg nn^ ^2 f’oi^eattoaly* i«t I 

3. ♦ Mmsu ♦ f Cl • lA Cl • aS) I 

^ ^ 1 

'■“.■■■- c ■:-'v*j'V r real tad pptator tl»a 1. tVm aarPluE fTOCt!©ii 

to S-»plsii# to a elrel® t iifitli eeatre at tf» orlf^ 
^ ■ ■■;;■ .•■•;' his 111 til® l#-pli«*| tt trtfvsforsi* i* to a teiiutatoie | 

etrcle of raito® to th® ^pSkam -idfier® \ > 1 axA 




"Ihx' Mf'iiai I*, ani h it trantforfl^iS to vwi&n ' 

W 

fific! L% Th» T9ftm lusliit li Is tni«»for’»'5 to t1?r oatst?^« 

i* t!i€» m$%m ©wttld# te th# 3>plMi« §©«• to the *'fi tnsif® 
1« t!i« I'^plan®, fl3« petat m% iaftolty In tb® fa* plain? 
to the ^ la toe S«»pl«a«, y* fien satotltato to® fii«tlefi 

u * la £(^gCa)-|(||>gCiid^ «« 1^*^ * 

treasferatd furwtleii# 

iot® that toe fiinctlast are analytle la t!Ni aBBalui 

rafica totwffi aai fc* aisi i©^*® » ^ ®**® ®ar«i|rtle ©atoi^l 

!#• la tot '^mptsm* Fwrttor. wt shall ae*a to® iraiaes I 

I toer® 4la*li iiB©t®« the itrivatiift witli rtsptet to tht ; 
argwent gto«i la the Israeket* It siay to seen that : 

<#>>(») - ij V»’ • is ” • ! 

The ®©««ltlciRi C»*St Sl*8t 8*^ la tto 3*pl«a® art 

to the tvillmim l» tto Ifapitat, : 
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liat 0 n eithmt L* ©r IJ , 

c(>^Ciil i «p« fiactloBS ©Mdlirtte ti 

fi»«ii 1#^ Mii L% Imv® tli» feiraa [.€ ’\ 


^ Cl 
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f^i la III© r«i®lt®jit f'®et©y ©f Hm f©re«f aetliir m t* 

»laf3>«*^©2.mai fisifictloni ©Milytit fei ^© 
rifji* 1*^ m& !*•* Slue® m ffeitjts «f® mtlm en * It e«!i 
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ft Cl 4 Id 

C8.1i) 

msmmptim i§ ttmt sti**©©©© at tnfSiitty* 

Ito ©jippaial^ <»*18) * it »tf tak^ ttiat » Xg m 0^ Y ^ 
iHtoieli fellow fwia tin© 'bettaitinas* ©f tSm ii»^a««aaiit at Ififlnt^ 

«&a tisi »ln*©ss#a baixte sar© at taltiil^* fiM frm Cs.lt) m ©btaj^ 

'‘et© tLat <^]^Cir)f ®*** aljifla-viiltiea snilytie ftrrjettos 

la tl*!!?* SnfJalta i'«ri©ii tawiiai ty tii© eti«l« « Lawrlaf t!» 
TOFsetant tswi ^Ich i© M»t aiHPaet tlia ©trasias 
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t ccniltluiis (»*« una CS*f^)f it Is msf to i»t 

((J|^ft) #' ^ M Cf*24) 

v;,: .', « '•■« siabstltaat® tfef fi^lTOs ©f e»i 

f ;• '. '•• as> afia csail «ia also pat t • to CS.1# • rp tUn 

<::■* ‘/to th# litas ©f S* Tfi® f©21©wi8i «f’a«tf©8S sj*© t!»R 
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*rfe© atfastas 4i8]^a®t«®^a# Sb itfiail ®as€ in Siif<iF%f 

for ttc' htsmimmm pr@W.aa mw l» ealaalfttaa aaiag ttm foiwila# 

CS*XO) Qisi t® i«t tHa atrafiai «i« «Sipl.«Ci«aBt« la tU 

pmU-m^ m lifwa t© adi t!«i ttraisas in« «l9ipilfia«*at® 
fiv« W Cl.4») ®a«l U4.# raapaetlrtiy, t© tl»©i« ©%t®i»®i in tli® 

V." r/j'-f-T/lcs* Tlia Jaap Sa ta« lioop B^em at tlJt t^allll^’twi 

««a ^ ttta to t># 



garCS®-!! cos •" 

♦ ©©» 2i][ 

y®4 gtrCl«a®a®H 1^*1) cos t' 

♦ 8®CI^ *1)® ] ® 

?l)tt mm of a csmoMtrie eiretaar tecXailoit In Wm ctretsiaF 
€1190 my l&B ScriircS fri» tlit ptmmmt &m W ISatt 

a to Infimilsr* Tliis placet tisa points m.^ afiRttrieall|r 

m tlia h^miM witli respect to tlic orIgSm* In tills cat#« tii« strcists 
art thi tolMvim* 


For the iaftrt 





tieis ttr#ascs uro the s«a« as th©*« fl^an § witi? % * i* 

tltaspieal, ¥er^ f©p tha ealaslfttioB of iteassos l»t'' in 


tl» toawt ani tn the shell lias haeu «©i» on Ccwpeter CTrC 
Tfet s'©lsson*s ratio mn taken as 1/S an^ ^ • #C1« vflr.a ©f 
f K)^/S m» taken t© he ,©CI^, the points Xj^ an« ^ where the timer 
|j©tm‘5aiT the shell ©nts ttse X^aacis 'mre taken t© fee C*? mid 0#4 
am! the ^istwnee hetmm the enfitres was taken »t e » Few esfes 
Mm heen «ismisa©i| with e « C.6C, C*iP, ©.70 sna ©.7B reineotl- 
vtly* file railns ©f tfe# insert reasins the sine, C,2, in eiieli 
case, the norasli »h®»iiif stress*© were fosirf-at the e^tltferiiw 
lioitti<flasy* They are iieen for the iiiiert antf th© shell tn Tahles 
31 ,1* B*3I» 3*4 ©h l*i«a 4s- , respeetiwely, the 

first ’tahle is for e • 0.6, The first #@1»® fire* the mpdar 
6itti»©e 6 M iegree® with ©riila as 0* f ttie centre of the Insertf 
aesawtr®^ fraa the X^aais in smti-'Clockwise iirection. The tocon® 
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me proMis is ftMing m m% of tm ^mjMx 

witlisl fwietioiis cjs C«) f 'VC*) • M tills e*»« thor® will t»® tm 

m • mt for t^« Sfistrt ssaothor for tii« r«a®iiil«f ^9t of tls® 
f* %# proMf® Is i©» ^Ip of is icnoim &s iilltiort 

(Worn# M tl» ■ prot4«® tfe® soloticm is sot ttmt teoi®* it 
triofiy* For o®® *tflit so® *. 




tV.ere f. line i, mf th-™ erf.c;;-":: 

®slt?:'^f:’r swjeotl* a?es ©? eontet’rs ®y Isetlb* Hits lirsr- L t-'ie 

raflm :> eenii<af»r®ti©!i l»t© t«D parts. Tii«t part ©f tht 

r#g:So» Ti lt#a towards tfm laf t ©f i (Imkinf in tli« .'s^ticloek* 

«i»e «lr€»ettoi) is ittaai B|_ and th« ©ttiar m 3^. I*«t t he mf ijoint 
m If t!i«rt tis# rainas ©f FCi) % ®t a approtcluss t frm tha 

l«ft Is fiasiDtad If and othar ^ F*Ct^ * iev l>^t C(t) and 

':stM he tm fnmtlme iMfeh t»a«r saitatl® eondIttcRS |[s3 | satisfy 
tile ©ratios 

F‘*’Ct) • CCt) ♦ l*Ct) ©a 1. . . UJ.) 

Hubert probiaffl it to find the sectloisiiXly Wloaorphie ftnetiim 
FCi) 9 tdiicti tatisfiaa «i« abore «jii(!ltl©B (4*1) • If » Ot the 
ptehlm is eallei lm©i«iaoes» 

k© net »®ad the loletioa of 1^« pi^hliw for a feaertl 

rain# ef OCtI * K# shall deal with the ease idimi CiCt) • 1* B*mee 
tli«'pr®W.«s <4*1) r®diief?s to the deteratoitlcsi of a seetlcmelly 
heJoatri^le froetii* PCs) soch that 

F^Ct) • ?^CtJ ■ Wt) m t , 

light ©fill to he the iiseoBtliml^ of rCi) o® I. * ITslni 
tlic uell taaowfi thK^reos of Pliwili § J ♦ • partieoler solittioii 
of th# poWle® Is ateoee ifrlttia as 


is a ateticmally llol®iorp^.tc fttneti«» yhleh 
maislies s.t sna tm ¥tilcli 

rlitl - FjCt> « LCt) on L , 

eanr.Hfir t!ii? ^iff«ri»ne« P<*) • J^Ci) * f^Ci) %Ct) is 

a® »teofca soXatiofi. It follow tint 

(1^ •• F it) • © JL# 



Itef® I is tl» 1S»« of iinmnUmitr m& Lit) * F’*'Ct) - Ofi L 

ttifl r'^Cs) is t l\5MtSi» INsl©i»rpliic ia B. fimso rm^tg nf#* ©r;or-F!i 
t» d®f4¥« the seinticsi of tls* |a*ofel,*a at t!i» heiiniw of 

thio eteptw, 1’5® mv ytitata tl» ppoKlt® In ®©r« Mfdtcit 

Consiici* a cirenlar 0.tm of rtdini P vlth tm ho2t»^ on« 
r:c:-~'iimtrlo thf ©ttwr teeantrie, of radii fe a r«si»ctirf*ljf« 
tm heXm i© net tomeh ®r fntarsaet aaels l*it t!» 

temfsigr ©f* th# ecneantrle Isol# ho snd that of thr ocecatrlc, 
l»le l3© L aiuS Xat th# ©ntur heimiarir !» L^. Th# dtstineo h«ti#©i«ii 
thft o«ntr«s of tm hoI«s la i« iota that %<\€\< B«»® • 
itatMl ahoir«f tha ©antra is taken as the orifin* Tlia x^acais is 
taktn as the iSns pusinf threnih tha ©antra ani tha ©antre of tfm - 
•©oantrie hole ttia I*asis is taken periiaiidiefiiXar to it lytnf 
tat the ijlaiia* Tha dlte with tba tm holas will h® referred haraaftar 
m shell# 

In th# •©©antrlc htla of the a3«»ll| • elrcnlar disc of 
rr-'-fr's ?? £rf>:-f;>ude€l, & the ahianoa of shidLlt the tniert h§.« * 

iafOwatteai Phaser Ihti hf « • SC® • i>t 
▼ ® c.y where ft lias wittiSn alastta Units# The comob honndsry 
of insert and tha shall Is imldad to aroid slipping# 'flMs 
©©'/.tssw^fta disc with the IwAa at th# eantrat is rotatinf sitsont «i 
nii teonih ^a origin parptndionlar to tha |tlatia« witli n iio»t«iit 
tngiilar veloeit^t say a • ^ r#ri©» oeenpled hy the iMert 'ha 

■'Ifcc^iea hy % ttia em ocenplad hy tha shall ly * 



■Ai Bcte^ In ttet ®arli®r cliapt#?#, vl»l® 
i©p®rkl 9 ©n fiinifiii; t%© set® ©f analytle ft«etl«i8{0 |C«) f ^|C*5^ ■ 
H’jCi) ] tn tti* liifert mM th# yesfseett^eJy 

i^4©!i iitiifjf all the Felevsfit e^tiatient ©f elattleity .r."' 

te© p»«®®yib«a hoi^ndayy ©©niltleni. The bcwntfiiy cen^ttien® mm 

U tiie tenniarlet I# tni! L» ap# free frm tp®.etl©iis tjtt’c penial 

# © 

»ai S‘'«aplfif itpeases are ©©nttii©©©® at the heimiapj I S) the 
ilswntintiity 'hmtmmn the ifipltceisent tmp&mnti ©f the shell ani 
the inaept ape preserihei. 

let (n|i V|) Senate the dlspieceaent eMpements in the 
tiieePt and (a^* la the then* For Wnm sake ©f feneraH^t the 
dieetmtlaait^ fm a pa® sage through L, ©f the hoXoiaorihf© ranetioii 
iikeir he defined tgr 

where t • a ♦ Sy s®d t igCt) are to»wa ftoetloas ©f tt If 
fCtt it defined a® to and the bowidary tractiona ere preaert 

at % t It i® aeen that 

c}l(«* t ♦ITO • f<t» en I, , (4^) 

"Is© ^ the eentiiiaity ©f t w get 

t » <^,<t) *«> 1 ©111. 

C 4 *# 

tiiiiea tl» dtieeatiaiil^ 1» the dlsidlae«ieat ©aniiwieata are freserthed 




* ^ -* i fgCt)^ m i# C4.l^) 

It f&lUm frm C4.4) , C4.B) nmt 

^gCt) • 1 igCt)] ©n i. C 4 . 6 ) 

teking tkf e©R|iiftt* cc»i»l«x f&m C4*<0 ana tasinf C4*Q § 

OB© ©btRlns 

l{g|<t|-i' 1 on L. 

(4»7) 

It follow ftm C4*i) ini C4.*^ t!at 


*u) -v** * nfe® f ** 


.v.„ . ^ ,. 

C4.« 

v|»re Re**’ » 'l’e‘*j] aar« foisctloii® l»l©Borpliie la tho rogton i 
C m IS|U Bg ) • Bor tti® »iik« ©f l«t m write 
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tilt ©piatias® C4,fl 

4<j5^Cs) * ^Ci) “V^Cal 4^C8>* 

T!^# fimctioia# ^cj5^<s) I art y«t to ls« 

Cll aiP@ Imow fUfiction* tfeflaea <4 #9) • Solsstitetlttg C4*P) 
tote C4fS) f mm ©l?tateg 

* tIJIt) « f^Ct) HU 

wfiWNi f^Ct) » Ct) - t a toaetiim liii®%fi on L^. 

Ont lias tbn® airtotd at ti;» nsni^ fly at fandfiaantal. Ixsoa^ayy irtifs® 
pp©!,5le« for to# l«»3y ^itls pres^ato tm farotJaa ftor it* aolotlcti* 
Aftoy iMiyiiig 4tte?3to®4 ^4> |,C») « toa fosaetloim^cj) Cs) Ca)} 

®r« eoleolatoi wito to# htlp ©f (4.# an4 to«t« e«tsa«x pototittoX* 
ito® to* sty«as fi«M inrtiyto*?#* In tii# ptmmt proW-fWi 
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®f ©» fell©"4wf ar« 


% ♦ 2 + 1s^ • 0, 

<ei»5l)a + ^ • ^ • 





# 


1^*2 


H 




■.** , .. i!C".. , 

k 4 1 i^+f ’ 

t ^ ^ * 


Ce Jt f 


f4JL4) 


8SiitJL»ly freffi C4«U) th® tall&vim •qiiatt»» fir® ©%t»tfi®4* 

♦ t igfe® ♦ \ ♦ «1 • 

#* 

4. ^ • 0 , 

4© 

- 0, (nil) , 

^ ♦ (n**) • ” It^ 1^" ' • to i. 1 ) • 


(4a» 



tctmationi (4*14^ (4 *1115 $ ccn^tr’^ti 

«© ol?talii^d ®s f®ll©¥s. 





i n^l i 





4tdBar 

U * I 




* a(me) i^*^ (8^ - ti^ )^ 1 

^(jj^*4.,^m«, j jft>,^8B) .„(„4g) B*«b®“( ’ 

< nil), 

k ♦ 1 j(g!!B«4.j8ii*4j (s^.^an,. i^enjjjS, ^s, e^ 

(m 2,1} If 


[■ 


n^«bg°*g ( ^*^-b*“*^) . ^1^-«S^ 


*!»♦£) k * 


(tt i 1 ) 


R 

' f 


(«ae> 


-■.2?.'3t liatlos <s" tt' valurs of tl» raiknoMU fbon ( 4 , 1 Q tn (p 

flUi q; ^(i) d*t«rT.M« eif® txplicitly apart frea a comtt&nt* M&h 
iftll mt %ffmt tti® itrasf fiali, fh9 atraas fiald la tfm latart 
far 1^# l!tai®E®»imi part ®f tt« eciaatiaiis la givm ls^|C») 
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inclirjim. Im ttslt case tlif^ aetesl st'.^'aa-'fs 

ire %h^ follofeing. 
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nag tow tli« sl5«ll 



f§ * ^ ■ 

TIaes# fssiilts tally vltli tlios® to tl5# ii®foiiS eliaptw 

cta»# 

IwMri^ffl wcrk for thet oaleolaticm of strostot %otli In 
%h$ immrt ana la tlia th#li has ta«i aofit m Cwipattr CIC USSO, 
tut ft 9 i®soii‘i rati© w t«k«!i as 3/8 m& S * *01, fUa ¥al«« ©f 
f was tafe*» t© •Ofil* fli# ©atar miias of tl» iiit 

was taliea to Isa 1*® raiia# ©f tfe# e©ae«trl® Isel© l» «1* 

”!« raitas ©f tfcia atcsolapi© l»le is *3, Tli® ilttattea Hi© 



mntTm li Few tmm Imv# \mm aise«st«d, witb d • 0.7, C.P, 
0*f''| 1*C) Ffsissetivtly* T|!* soinsitl. as^ shtarlfif Btrmsm mi t!)« 
Uoep str®«s f@r tl» MmTt m& th« 8!i«ll *t ©QtiillDylm Iscwitir 
¥«r© ftjwii mi art* in tlwi taMts* ' 


7l» fl7it tabla 4*1 fltas tti# valiiat ©f ««# ©f tb« 
eotffteimt® ®f % in th® p^mr sarlaa ®f aai 'P • Hot® 
t^e ©otffielanti i«ca»#ai# vtiy fast* Ifi th# prtlcalar ms« 
nvm\x>tf fit ©f taiat in tba p®ut» sarlat was takm at 80, Tn 
tabla 4*1 1 It asgr bt obstrrai tiist ail eoafflclantt eorrattoi t© 
aifbt iaeimal i&aeaa wa s«f© aft#r tbirtaan tarat. Ttia taMa 
4*8 la for i « 0*7* It b« raeallai that i is tb# ilstaneo 
botiwm the oeatres of the shell ani Insert* The first 
oolim In tahl® 4*8 girts the angular iistanoe « In iegreest idth 
the ©rlglfi at the eenfere of tht insertf aeasorei ftm the X»a*l* 
III antl^oloelwise iireetton* flit seooni and third eolima fire 
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CHAPfra © 


Miu Vdtlii Ciretil«r lEi«rts 


tli« pfc»M.«fii of • Kstatlnf «S»e vltli tm «iee#nti*ie 'elifen* 
i«y imwtB ii owisiittti. It wiy b# ®t tbi« 

thet m Imv# «fins!d#jp«5 mV^iPt t footrtl esio, Iii8«tie1m®f t'tm 
liiiWts may be ©f different mdli and »t different ilttaneei ^cw 
t!« ©«itp« ®f tb* disc* Biit ti^ lint of centre® Is p®»®fiif 
liirotifl! tbe centre of the ibell* It aijy be PMarked tbeti fPfen tb« 
e®i« yheii centres ©f tl«i interts enS, the shell are mt in ttie 
sene il^aiiht Itety can also be dona by applying the saiia teelmicsia 
but U:* alitbri niil be a little haarier* the Inserts are sapfosed 
to mderg© a prescribed spoiit^AmN^ns Imioseiiaont defomations in tihM 
abiCM# of tim ^tll* flm imposite disc is i^tatfni vftih a 
eoRStsTit anfiilar reloeilyi afeoiat sn asls tSirciifli the centre of the 
•hell perpend icilar to its plane* Because of the nisfits in sise« 
and hocanse of rotation 9 s tresses develop both In the inserts mi 
tfm iiiell* the outer beisridary is free frm external tr«ctl«»f. the 
elaftto field It calculated everywhere by finding three set® of 
®Dttfd.eiE potential fwcticsi®* two for the inserts iwd ©nw ffer the 
•hell* these Hsncttons snffer a dlscontinol^ at the interface 
m the shell and the Insert, the aethod of solwtioii Iter the 
.''■.C'""' '"'.it probles is based apwn lllllNKPt*s theores whlcli states that 
a »ottt€fially tolororphle faction can be rep^eseatei In the tmm 


©f 3®, cf a 1“*£'l07jorp1ilc fimeticfiB tni a CrM^tf tnt»c ‘*'’*5 
r¥cltr:t'es;l sleaf tisp i|» ©f ilscoatSaiill^, ;■'?.-;■■■ t5f?a ’"■■ •:;• 

fSrrl.to, 

ConslStr a cfreiilar its® of yaiio* 1 with tm iiee^itrte 
tmXm ©f Toill orrit tllaiatoa »t aiitwcai 
frm tym etnti*® C, whfeli is talcoii os tin* oftftii C:'ir. -*1*711* 
m mtrn emtipm w« taJsan to U ©©Uteaur aii=» tlit 
Jot»te thm l« t®k#A at tim jUaxit a lim p«'p«taieal!?i? to It 
mt 0# lii tts« pil«a® ft tafcfn ts f-axlt* 8©t# tliat li|l < ® • 

1 %1 ^ ^ ®f ♦ *3.s® tilt two liit«pts i® not tooefi ©r ®¥«rl®p 
m%h ©ttir*!** I#t th# watar liooisdai*y of tlm aife 1 n» L^* 

toagioe that ihtrt apt ttio holts of vm&it " -I a^ 
to tho ^tll* M oall thtip hoooeSiortos as aoS 1^* to 
holti« BOttplalt of sliihtlf lapg«^ poiti Ivitoto tlastlo Itotts) 
»r« latoPtiNl to th# aaiiiwMf iotepihti la Raptor S anfi solioi at tht 
rle to avoid ilipptog* to th# ahstaot of tht ©attr aattPlaXt to* 
iipOiitMi«®a* itfopaatioB Is ehapaotorlsti to « « dj^Cx-dj^l ® 

OBi m » dgCi»d^ I V » fop too t m tosorts* fh* oomtnts 
and llo nltoto tli» olaitlo Itoits. Th* ©cw!3©*lt* dtoe It 
potfttiat »to»t tot axis topoaih tot etntpo |>tpp*adieal®r to tot 
flatt® with a eonstafit aagalap vtloeltoi sto co . i»«t tot prfions 
omi!,? 5 lca to the tn© inserts to and and that to tte 

To find tho olastlo fltlif m liavo to find tom# ®ot« of 

fjotoatials * '^il^*^] * {f ^ ^ 





I 4* ] t t!5« flfft tm tor tl4« iii»«rt» mi th# Itst fer 

the 0l»M* Sn t^4s e®s«^ tl»t lSn« ©f ^laeontluBity L Ir* 
wilcfs of th« emUw 9 ani Lg, 

J^s fi&ttd to th# la'avleui ©haptar, tf FCi) is tfM 
i«eti®Ra31y l»lc»orpliic fanetto© to to fotmfl lii to© r©fl©: nd 

if to© ilscoottoisity ©f rCs) to iC^ ttonf to® toti»s*fRe® 1,«.| tf 


F'^Ct) -» f**Ct) • iCt) ©m JL 


thm 


F(i) » r^cti 4 


Jit. t 4l.,l.., li 

ST {-r; 


s 


wtor® t Is «i 3 f petot ©a l. «fi^ F*C«) 1# th® fancttoa analytic 1» 
th® lii©!® r«|ien« Otots* spatols tor® to® maanlms girm to 
etoptof 4, f^C*) 1» to toamtarf c©niiti©ai,- 

tot Cii£ f ini (Sjj y to to# 4lsplac®^®nt cttipo* 
a#«tt ®f to® liistj'tf anfi to® stoli r«sp®eti¥«lf , it to® 
tolw listorfte® U ®f tto tsfiimt F« ®n4 R 

im * 

tt |l * ®s * * • ^1^ t •* • • ft^y * 

Tto ■ : rtCFipt "b 4«mot#s to®^ mlm &f tto aiiplaeantnt 

fct tto l»is!iat*T. It nay to ttot C « t:.- c-i3». 

at tto towdiafy ©f to® lBS«3pt * Is frc« its 

f»tor«i ®t«t« i*t»t ^ aijstm# ©f to® 

Stoll, ^11® C «5 t ) t» tti® 4l8yiae«a«iit at tto tonaiafy @f 
tto sli©21 ftfM its imtoJral »t*t®t utileli Is to® vti«s 



tbe imcr Imle Is ©f mains 

itatea in eliaptty 4» <p (a> • 

H^Cs'l ,vy ^Csl'Ji •?» ftif<etl«is tnalyti© 

in tl-ici *lt F#fi©ii S <• ,H>:^Cs)’^ - •■ ' 

a<?«*lnea as follows. 

*■ rfr d“ { •*'^t *~ I ** ' “ • 
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® * I. t • 1 

iot© thitf to thi prtisfit oat© 

g^Ci^ ♦ 1 %Cl^ » • fi|_Ct • on 1^ , 
an€ 

•» (tpri)'*'! i i£C^^ i t • Sij^l 
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ftg«g ©fi » 


AlfO 



It wxf emstlf mm tMt 
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ii ♦ 1 

■ Cl - ij_) 
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‘ Cl • ig) 





• fTF 

for 1 

to 

,i|p t 
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for 1 

to 



csa) 


for s 1» H|_| t 

for 1 la I|jg f 
for » ia * 

IS ^5 

til© tow^iwpy ©©^niltton ttiat 1» t© fe® satitftoi m th« o«t«r tjcenaarsp 

is 

nhtrt 

ii«rt 


In m i» t»w girm ®ts*m irtetor m tAs« Immimf % 


<?>,(« ♦ t?jTO ♦sijrs - f,t« 


(RJO 


f„{t> . f<« («- <^(«- t ^ . 


- 1 /p„- < ‘®ny 



iii«r® F, 



ltv«i % Cl4.S^ f it th« stre.;:!: v-?*f'tr‘? 

« tiMt hmnimf Ummm @f th* mUttm ©f tlic :?i 

prrspfit east C« • Xjy) It mm tiiiet thm Is 

frm fiw tfaetififis ana t© 

■ (1^ • @11 iu • 

w ^ 

Tfe.*’ b-'*tys€ary eDnaiticJS (B.g) ©n L reaneet t© 

© 

P A 1^^ $ *1 

<jE>uCt)t t f ca®i®t ♦ l^X j 

C8.^ 


wlitrii t ti a potet ©n fl«i raflas B is flipped m ttie ©nit 
eir®l« <1 the trinsfoiwitto » » . Ttien t^t alwre 

hemAasf eenaitiw CS«4) iilses the form 


<|)^^C€r5 4 AT fCD^aV ♦ 



1 

mr -% 


(»>.»> 


€r ii ® psint e® the wilt eijpele# The ealeet of the 

ire t© he fcufia fre® the mlwm 

mmtim iBM mm the Uitep@«aiffereiitial technltine, It 

anicpthid htloii e«rr hriefly* ««tail« wie alfht tee [®t »1 . 

This aethea essentially stirti ¥l«h flapping the ec»i»«t«a 
riigl®ii C^hieii 15« finite ©r infinite) t© m mlt eircl# 1» the 



ly ft of thft tjp« * « '.;i j ^ c;::" 'Iii 

o%tfSil« tfm boUfi^ii 7 coftfiltlffli of tli® 

. H(e-) . (F.®) 




ttnft elrelft f. 


er Is kjOBiiTf point <ai tli® cirelft# to now 
C < 1 ) iiiKa Satftpmtft oir®r th« 1?eofidary ©f 


#T / Ir^ * »r ^ ""* sfr 

. ) , 


f 4er 

?!, (ur^T 




WhOFII 


' Bf ^ 


obtain' thft foilotflng lnttp^^lff«r«iitSal ©qnatiun In <pt'^y 

« -A(^). ce..9 

It oefittlfift an mtooia e«itt«it fToJ lAlcli em b# ««tmwffs®« by 
IfflpoBiiit: thi eofiiition 0Co) • ®* HairliJi a«tepnli»tf ^ ) i bbo 

Tftlist of C*J > ti bjr fowilnt ocn.lBfftto of IS *11) • 

vp(r) ■• ■ 

MnitliAylni tlm ab©’?® «Q«®tliai ^ «ia Intofratliii mm' f 







wiiieli fives I . 

M# f©21©ii tlif sbov* »«a<:1«nti p'scsiws f©r tlie «»r?v.’?t!efi 
CS*B| nM eMtlii 



sine. II »»l]rtle In th. imlt etrcl., tt )». «•• pe»«- 

isrtes txj^tJtey 



aitatlWlag tm TT^f^ •q©stl©« CPaoi» m 


© '1#'^ ilifS 


* % x** ■** %5 *** ^ 

IS*!. 



'in.'T' tif^s lllwi fjowuPS si3#Sf %% sisy SMily 

C' ■" V '-t 



sig •» m © 





A® d#a«rlt>«i ikwtf irulw ©f ^ 5 ) i» ©istolwa frea 

«fHSfiti@is 


'|'..<V - A / ; Sir "■ 

BS^ - S|i f to®»* i ♦ * SSr^] . 


It ao^ li® fasliy s««i tt»®t 
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,B . rtm 


L( 8 - r 




C®i - %-^ > ) 

(B •» I 

C 8 a ®5 






arid fo? any pcint i ta s 


• ♦ 




%% •fg(a^ ♦ a^g) 


ifir' - aj_i> 


^2 a|s(R^ ♦ dgi) 


& ♦ 1 



• i®a) 



a««> 



tl)« strtSAts 9A§ diaplaewffats tot tim Tcmm$mmm prelxliB hm 
minuted at aj^ peint eiiiig tte fermlae 

«f 4 1 « I 

’■y • [_i5(^»*Cs) t 

**| 

(i4®^ ♦ i 4*^ ^ ^ ^(») • * j 

fin) m f^(n)*f^in) ^ 'V *» 

t^e attnil ttrtstti P«|| •ft® ) ilepl®e«^fit* mm 
h&» U a«« ^ Ci*®) ♦ t© 

pirn J2) ^'' ^ 



. % Ssilfcff'fie® @11® jgji^ tafttly ice ■fcli&lj 

♦ tJil • f *^*P*^} 

- I . ^yi^> 

* * IT#"^ * • 0 

C# ^ 

silt®# 8 • • s®^® m Lj , vhleli l«pll»i t!»t ^ 

F|,@ • *® tx|»ct#i* Siffilliatly tt mj Isi pws® that tits 

iionsi, issi tlttayliig strtssss me imtlascms at ^ ettmT «fsili« 
liriw howa&y 1^* 

flm ^Tnn ill lioof ttrtst at tlit a^ntlttoiin lietuidaTT 
tf ii¥«Bi Isy 



^tietiiir easatf irl^a titara is oBiy &ii« tnsart, m 
'w-'’'p:a tit® cwtif® ffif SB lastst is at th« atiitp® ©f %'!tm ©Bt®? ^is®* 
say ®ir®Iwit«4 If' givtai pistSiwiar ▼©!©•• t© %t %• 

. i:':'‘11r,.?lyi tUt «ff®«t ©f r©titliJ*i Is® Ijy takiisf co* 

r:;.''- :;y'-‘: 3 islt® iE an tlsas® ftftiself-r «ai«» ap*«« vlth all tifeicli 




CBAmR € 


iieti-tteg »ii© %tith Affl UemtTit Fiiiptie Immrt 


In tteli eli«pt«r, tfe® ppo^l®® ©f an ©iliptSc tii<?liwlr« 
ecetntylc«liy sita»t«« in » rotatlnf si»ii ig eafisS!!«r®i, 

SjM^lttflwi nnati'tqMgf a tpenttnacns' Iwiii®r«ri®©t3s i#fni^ttl©«| 
la tfm afesattce ©f tha tliaii is pptgerifeai. ?li® ©ooposlt# ai»© 

If WKtatlng ®l»nt m tici» tbrongli tiia cfntrf ©f tl» aise ^r'penai- 
©«X» t© Its pltm* ffm c<»!^#3i potentials wiifch flv# tfm alastl© 
fieli la tlM tBMFt ana th# aliall saffar a distoiittiriiiit^ Mhmmm* 
ttiiaf ti*©st th* canon latarfaoa ttti#e«e tlia iball ana ttia insort* 
B'«etas« of tti« ttlafit in sis© of th« lastrt and also l>eeatit« of 
rotation f ftressos dtrelop im tli* Insert »M in the shell* 
the problea is solred with the help ©f the illfeert ppohlM a Is* 
cwssed la the last ehapter* fm sets of ecwple* potentials, em 
for the Insert and another for the shell, are eraliiatei to find 
the ©Iftitio field wryehere* 

Consider a ©trcnlar ais© of radios R irlth an #ce«itrle 
elliptl© r«fl«- of seol-aal®** axis a and eesl-ainor axis % *Sfm- 
©at«r homdaiy of the shell is denoted by and the Imwr howiary 
Is hy i«* l*he ctatr® dg .of the shsll, ii taiien as the 

orlglii «a the line Jolninf © and the ftoaetrlcal ©entre of the 
•niptle refl«ft If tafenn as the S-exls, The distaaee the 



%m Is c \ a \ < a • a) . 8©V tMa tlllptle 

callri tbe Instrtf In th® abitnc# ©f th# tti®!! voiald bwe 
gcsne a sp©iit»n©«m» ls©»eg®n«©as atfomatioa atflutfi a * « 

w I tad djg 11® ^ithia elaitie lialta* Bteaat® of tb« 
ecmstreSati ©f tb® ©attr isi# sls#li| tb® str®8s«« irf«l©p 

both te t1i« laiiHTt ■®sd la tb® sh»li* Th« eeapoflt# dl®© |» 
rotatlni aboat an atit threagb th® ©alfla 0 ptyp^id teal’ll* to its 
vlth a aoastsat tagtilsf v®l©«i% a> • 

I«t tlwi raplOB ©eeobied W tb® taa«yt %« rafairofl to as 
B| ®ad that of tha shall V l»l©!sorplile fiaictloas ay* 

diattecaishad la thasa yafl®ras by sobserlpta 1 wid s rasimatiaaly* 
It li statad la tha last ahaptar tM% if F(a) is a holaartpphia 
fwiatlim Sa th® idicdla yagtm a (» U «,) and If tha diaamtSaalty 
©f F(s) ©n L is dafload by i*Cl^ l*®.i If 

• l^(t) • U%} m L 

thaa 

p(») « vHi) ♦ jjj / at 

I# 

wliay© t is ai^ P©t»t ©a 1 imd F^^i) is tha fimatiffltt aialytl® ta 
th® vhol® rafioB a# hcstaidafy condltloai , 

'ist {ii|f ha tha dlsplsc®f?»ats eo^iwtants of tha 
laacyt md Ca«i ha thasa of th« ihi^l* *t the aiiailihfilss 
tetfrfeoat if tha-displaae^^it ooapoiifati ^ da?i©tai by Ca^i ) 
a*’^d CaJ f ▼! ) » hhiii 


mm ft g^(ti , 


^ ^8 • • ) • %« t ) . 

It iTjsy t* rtaarkei lit?« that C , tii« aispltewsmts at 

ts^s l»«^aj?y ©f tli€ teftn, if aftat^rti fro® lt» nitwal itit# t 
tlie stst» tt isaitli Jw# la tha atwnaet ©f tiif thalli i^lla 
Ctig f ^ (Sls|3ilie«ffl«fit at tlia iNsanSarjr of t!^a a^all 

neawiNiii from Iti aataral 8%at«i i^ieii is stata la thw a^s»a®« 
of tti® !iii«rt %tfor# i?©t»tl©B. 

Lat <^Ci)|\|>(8) bi %hm lioXomori^ie ftmetlms give 

tfm ftriii fialgf %^«a tli* f&rms «r« absimt. iaeaas* ©f tiia 
itaaofitliimltsr at it ttmatiois 


c5^($) I VC») » 'P ^Ct> (i.l) 

KtMirt f ^ fwetioai aaiiljrtia to ttia iihol© r«tl©a 

t*) t Ci)^ art W 




li 1 . _ 

f Jk 

k 4 1 III £ t - » 


„ , ( iTTS* 1 ^ra* I tf<t)4 Ei{« ) 

Vs) - ffr 4 i {• ^ — rrt — 


■at. 


Sb pvmmt tiist 


{!l«W * 1 g 8 <« ■ - < ^^ - *8 t * *« I - ) , 

ani 

- C%TI)+ i I f|c^4 1 1 I^ct) ) • t 


wfe®r« 1 Is $ivm W 



This f®ili©ws frai tiss fast tfmt th» mmtim of tfm 9Uipm of 
soffiiosos ft iiiii 1> wfl 0mtr» Is • 1* 

PottSfif * • (t ♦ 1 )/E «ii y » Ct * li )/Bi ftiifl solvijii fey § 
m get tht afeefft ftipytiSleB# fl» stga ibofoyt th® «iiifty«y©et 

l3yfi©li®'fe is o'fe’gftffiWg a% Cs gf 

Cft • if 0) I t • i • fttoftslfttleai m slmll pet 

XI* '''^sy fef! ©ftSiSy •••ft ttest to essft of ®*s loiwyt 
<^^(£) » f • ®%i C J5^ • ♦ 5^4% )1 f 


♦ \ g 4 . S i ^&Cte^A 

^ (sm^ J 


mm 


mi fo? i*«ll 


<p^n} • 2^^ %*V { • f C«»i) ® - e^"' ] , 

'Y^CSl W • j^"^“||' ""^®^i|' ^ E{Sj^+Sg) f" "Cl»"^ i^iii:ii^'iiin^g,i)(i 


♦ f Si • 


I 


m A m f e* 


#jt ...ji. 1 <i£^i9b» r n 

'®r*r L 


f 




mm 


i<falii«t® ••®* cfflRiitioEi as tn ct!apt«r s. 

The Iwmaory ecsi^ltloiis isttffita m ii 

<i>„iti * t * 77 ® • »,(« 


" ''.c'S 


f,(ia - r‘®(« - ^(« - t ^ ^ 



/{<•>„- fS’ >* MV* <«. 

ws'sr^e '^'ugj C<t » S|y^ i« tlit girm 8tr«fis irtctor m t!s« ©ot«r 
Pjiji Ca « X|y) Is t!tm iadae«i ttpasi m Vw 

tewlaiy Uaeaait ©f m mUtim^ mu tHat C« • Xtjr) »« 
glvisi Iby t!j» fowBlft Ci*l® « In tfea pr«*f«it ease, t!!# tetal 
tr*©tl« Pjgjj C« • iiy) it lep© sine* %u enter UmtA&rf ii free 
fiwa stress tn« wlier® t is s feint ©n L^. 

tljerefere the bsmSary cwlitlctt en reinees t© 

W 

♦ t ♦?7S . a|:^ - rfr '*x*^s* 


^um • fiU 0 ^*^' + a3^*&g)[t - 


• 8(&i*6b> f (» -« » i (t-«® - •'j - «i-«8> *f - * ' " '' ^g 
/ sf - i ' <* "- -t- - a . r (5^*- «H 

I frtisxr? -' 


r 

jTr? I' 




fa 


mMhM 

• • 




Th# r«Eten B i« »pp» 4 to th» wilt olrelo 1^\< 1 tjr th» tronofomo^ 
tlett > • • l^Boo tho oteo# oqiwtlon tokoo tho fora 





(i.# 

<r ii a m mtt etrclii f • totap^o-^Sffaywi- 
tlel W|«atl©ii at«d a^tad ta elsaptar i ta »6t« t© 

waliiat# (p ^ ^ 







mm ani «r« 

tl-cr «qWRtl0fl mM • ^?ttl>StltlitSllf y ■ I i 

enc em nm VJ*A •» i 


* .*\!3-wCv} V8 -w 

( 0 .« 

>||4>j^C 8) I'V^Ca) ‘ I ^^Ci) I «r« ta»wi fwetfeai firm 

C0*2)| C6,i) ®ri« C@.» , «• witutltuit* thm feaelt tii (SA) r-a 
0^tal» the ecssaplex .p©t«att«li fey teiert &• 

(J>1<») • » I*®!***** * “l® ♦ **1*®*> * »l * ♦ 


ViW 

* m 




C6.t| 


'‘W the eh^l 


rji 




<5^gC*) • 1^*1^ f(9»0 

YgjCa) » • 1^ "i*^ fCi*i)®-e® j 

- “i*®** 1^ [ ^ “ r;H)o il * '**•'** ' 


Cij.0) 




Ill eliapt«r 3.* 

It Is «i«tB t@ wlt« • ■ e e©#l5T 

'^m * in • Pats timt y * ccmstsat §!▼«» ewfoesl •lltpssi ©f 

Ut tl.» •UlpM« tcWidMT 1» ll»"» y “T •* 


a toll. • • •.* • .i-i'y 0 " ^ * 

C 0 lnt' th# olwlon. *® »** .tr.iwi 1- th. 

InerMstne air««tt<». of ; , i ^ n *» 1» th. 


stro-s. It av b, ,Mo «>«t 


®>m • J’n + V . 


^-w “ P^y «i . .**“ (p^ - ♦ 21 


»*i«pe a t« th. «,*i, ^ie„ ^ ^ , eenotant 

r^pxU. staiiari,, If tt, ai,pi,e«.r 

In ttin y f ^if'#isti©ai| 

♦ i n,j ^ ♦ t ly I * 

Tima fnoa aa»> m& <iail 


©tW A ®C®J 

rw. "ir* ^ Jr 


C - ♦.*! •*.*“ < 1-^f (.•) > , 

Sfi < ♦ 1 n^® ) « »*® ( k^(c')> S*^^(*') .'p'ifi'i ) 


• 4m 9|(i*i , 


mM) 


tn th« eat# ©f liii«rt 


Cl •♦a 

♦ Cl •♦a)j ♦ <^^Ci*+a)4«^2?5TO 

f* 

• /*» ■:I*(gJ C»»4©)-i. 







• C C 8 » 4 i )4 i ^ («**•#♦ 


BimU&rlf for tho tumx 


<«a«) 


• - [S8 ‘w rgg; g : 1 




© »til!i 


♦ 56 »C*»+i) 




Ci»4i)4ij;«c*»4a))l 


c«a# 

(6*1S) ani! im ©^«pv# tl»«t tfe« ifcot^tii s!?0®piiif 

itreostt «r« ewtlnwnt «« ^ •qallltarlwi feeaiiisiy, m It «is©iiia 

Th® pgrtlualtr e«8« ©f a ©Ireniar ati© witli a 

©oiie»?itFle iillt|»tlf toffft ®i® fe® rf#ptv#i ^pt» til© ©®j*it©F Fasulti 
■':y i ©0 ©©i O© C, t!s©ii» f©F th* !«»©»% 



■ - ik ♦»!-**> SI ^ 




i tsfrs:- i )• - i(ft 

fA?? 


■|_+ig 5 
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•e * 


t B] 
iS*« - j. 

4 r® J 


I. 
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I f Ml 

tr*w 


■5* e”'s • R’ ♦ 


« Y 1 1 

4 fl^ ■* * 




H’i*»> • { <*i-*E** * *<»i**t> SI • * •] 

[‘»l***>(^*''®*’^ * ^r4 . I 




is 


,i 


a’ 

ICR* - 

iSlscfe™-’*- « 



MJ^ 


Jii? 


♦ C 6 ^ 


'er th8 i!i«»l,l. 


•*8> '■** {_ (8* - A*) ^ » J * 




, • • V 


H®* “-*»'i i - *(*!-**> V;t * 




jMlfJ for tl^* 



V fill mm . M. 

Yg«i Pi • m 



(e»in 



}=•. an &5CTtlfi fore., .trws.. dw^iop both la fa ;T--'s,-crerlty 

ti;*P 

fh® ferm is tii# iatrtl® f©pe« m6 Its m«.penf«its Is 
Sf Z dirnsticms mt% tivsa ^ F, • foo^s, f m f c#y mi ? » ©• 

riiia lb©'^ f©»e« ©ts tt sxprtsiti ts grsilsiit ©f © j5©t®!itl!il 
^ ^ co^Cji^P^) nfeitli Mjr lit wpittfii ss 

f • I co®f® ♦ I (x^ ♦ 1^ • it® ) ' CF,!) 

irtiere jf •x ♦jr+g*, fm Iste? ss« Is tti« elispttrt m pst 

• I mi ^ (x® ♦ f® ♦ 2g®> (7^> 



f)w fifst ttn QS ttif rigM tuni sii« ©f C7«l) glwmu m 
psTfisr riiiitl iirtetsd ^wsris ISi« emtre &t tli# ipl»F«# 





i’os* th* »ltitlo!i ©f 13 ©^ proia«s, tfm 

mm wn%m m tt»i ©f ummmmti, «» wt 

i‘‘w first |»ebl«»| th© sp3>#i*te®i polsr emTMmtm art ©»ia 
th^ ©QBllttrlwi t^stloas »r« iis© nrlltsa !» tMt e©er«int,ti?? 
For m» nmoni pmMiw, m Cart#st®« e©©Hliif?fcc?s srr 
ti 0 ©fl It Is solvta ttsSiif thf s|>li#rtc®l solti tisraciiles* 
itat«« nartiti*, tls« soliitlai ©f tli# pf«si®t |*r®M«is is 
ly gttf<iri>©ai©| th« s©l»ti©as* 


Ai FiBsrliti 1© Iht prtetding purafpiplis, it is ©spsdttnt 
iflrlt® th# ©qtHibrti® settle®® Sii tsyms ©f <llspl@eire*©ti ©iidL|^. 
T© this ©nai lit r©ftp to first ©Mptiw, liters it is stator that 
In ttiooiy of oiastloitiTi tlis imIoioia tasatitios to lio i«t«mi»<t4i 



f©llo¥te« mmUm» art abtaintfi. 

C X ♦ ^'1 * /I ^ ^11 4 * * © I 

H ♦ ^ V *^ * • © 

1 ?^) 

Mhaw CFjji Fyi Fjj) Hi# ‘M^f t&rm cosposrnts and ®*|f * ly"*!** 
in t«r.T!t of F#ctoi* notation I th# tbovo •onattow wltt«n ®« 

lx* «PiMl @ ♦ iw 7®Cli|ir,ii # f(Fjj, Fy, • © C?.# 

vliloli la raert naafnii vli«a tlit. a^itlons of® to bt urittw In 

m 

Othor Goordiiiit® SFttwi* It maj Ini not«i Hint V atands for Hi® 
irfiplnoiim oparntor. 

It la ®l«af that Hi® aastitltF p^oMw ia ooispIottlF 
folirod If eo« tbfeaSiii Hi® aoliitloii of C7.S) or oqotvtliintly (?•# t 
iii%3«©t to tfc« npproprlat® lioiaisrr ooniitioif* Mot® tlsat m nead 
?•:>■?; adSoSn tis® ocwpattbilltjr «<|»tl©iis, for tbe onlr pwpos® ©f 
tli0 latt«r If te inpoa® rastrletiona on tli» strain «©m|wft«ita Hint 
stiQll tijfiir® slBil®»®*l^a^ oontln^nt ©i8|4ac«wntt iif ¥* 

III splwrioal polar eoordiSnat®® tli® oifisatioit C?.# mr 

'i' wrtttm M «» fMIovteg ttirf •nu»tlon», 

ilE 9 1^* «< (if *“♦ •*” * l^“9 **’'» * ® ' 




Cf,S| 

cd jif CO g I tl># eciapofMiiits of rotation m€ In 

wMc^l €il«t*tioa givtn 

^ { h «»S ®>* !?«>%»»» «♦ y . 


til® rotational eonpofnwtt co , co 


C7.6) 

Uf ««*« t3te® ila|lie«»sntf In tl» ilrtctlono of 
tis® tfew® rtsnlti Ct,i) C?.6) *?« awfftelmt t© 


mm 


potintial ^ I co>^.Ii©n^nts 

.i^loal polar ecmmmtrn aa 




or { ^oar^(t|0) vhleh otoovs tlist th» liody fcj'c* Is 

mr.^. % wwotpy », ,» f*-.inetl€sfi 0f r 

eftlF t.'?^ sJ^all Ist i^«tiet21y ttr©* Tli# list twi 

telim «r|Batlo!ii to (?,i5 «•« UmtU&ll^ sitiiflti, Ttw firtt 

^quatloa flir«i 


^ ”5**1 ' 


i 7 M 



llatni: stwlii-aiiijAiiciffltnt r«l«tlmS| mt em ftefl itonlns i«fi 

% IWf ttit flrt8i«i* ^ ttwss c 





( 7 . 1 ®) 

f@ mAmU tut iimBtmtB m C7.t) mi (74D» wi apply f -r- irgmaairy 
tew'Jitlimi# Sutt tliat l3«««as« ef fter «« fi®*« eonslSiw 

ewly t!i» ©ontlwal^ ©<" pn»tletsa.» met. 

II nSii®« ttw ili«ll i* f**®® *55e trsctiofu., 

.'fdfipr® « ® at f • ^ • 



2) '^l7'e© t:-© inmmtmitf m nUll tern a eomtim-s sediia, 

i>i ecvfittaioM at s» • t , 

'".r 2) applitg f^r ttia ala©, 

aofpfer®, Hjp Is ii©®tltt«©®s it r * a, 

y© ttS® tti® #e|iaatt«» (I' 40)1^ f©!* «it «imdltl©B 1) anS C?ac)2_ # 
C?*12S|_ for ©widttlcsi t) aatf ifM$ 041) for ©emdltten 10, '.-rr 
[rt ttir#« f^ttloni la tl»r#« watoem® %» % %♦ *01r® 

t.-'-5:5 mH gat 


^ ' x""»" ' iL { I"*" ' 

Csi* ♦ 


lit ♦ %d 


fQ*® rcii* 

iB**' **T****!r'istr 

JL® 



Tf« ote«ss«i Bna «l»l>l»e««*«‘» “r »’* ^ e”**’™* wtotttntlne 
th® •liov« »eU»» of I^f 0* *»« »* !» ®"* 



ftir« til# ®©lntl©a tht east t 
Caao (tl) 


th# pottistfiil fg » (x® ♦ y® • 8 i^) I t ''■■"■■ 

fowft art givtii ly 

In tills c®i«| It is ttsiful to wst lli« Hairt«p Sfe9&t*8 ««?^ttlosii 
in Cartasian eoorSlnatis i 

H * t §5' ^ » 0 I 


iy *♦ #< ♦ f ly j • ® 

t%*0 H ♦ ®w ♦ f |y{^ (x®^f®*8A] • ® 




ii apimFisitf tls« last ttws mslcts tli« ««|ti®tl©a« »©iicte»i#fit©«8, 
tills st«i«i it is ttstfil to nm % f®r %■ C3^4j^*S*®l i« t!s« 
is St t®f«i ®f tht tism l» Ct44) • tlwi tli« «|i?attc5fsf 

f?a# a®y ^ witt«a ss 

0 


u ♦ A) < s? 

(\ * #<) 

•#* 


« ® 


« ::0 


•Of 


C?*1SI 



t peirMcnlM .eHitlon of {7ji8> ean otteln-a ' ■ 

^ I • || , » |4 (7^6) 

vhwi A 1« y«t to %f» Sttbititiittof <?.ia5 In C7a?*) 

it 1s«^ ipwi timt 

i\ * M^)^h ♦ • © 

mlwtiaa lS| Iby « liiiniai pfeptrljr of spliiric»l iisrsnnles 

# g 

A • - r % • 

Ui% ♦ %) ® 

flMjfi th« at»|!a.«f«»«nts «rf ilwo ^ 


1^(31) u ^ 

» • 

■ • 


ttm traetinii® tcwt ©ot 

Pw TTfe* 

‘’w "'t Tjfer 
«'w --I TjIsX 


14(% ♦ 

t 

Ui% 4 %) 
f 

14C^ * 

|0 !»i 


I* ‘ •■*v » 

C ^ t 

if ^ ^ ♦ 


< *5^ 

I 1^ ♦ I 

C ^ ^ I2lj|j^-M. ji^ ) 




t 

# 




c?a« 



"ict- fv'-e (7ai5 &m tU Umtlom C?a^ 

''” ■ " ■ ' ' •' '■■ P'-i- ticijlif ©©liitt©iM ill case of %f; iH.* 

715 # f 05 M*#f p©ncllii§ ^Isplftciwoots %rai!ljScii§ foF tete'sop^riity 
isv he ol»tiln«« hf staply efetaiint iif f t® 1 ^%^% 7 * wstjret* 
itely In C 7 *l.?| ®,n^ Mi tliilJL ©Istaia th® solnttoii foi* th« 

ha^'vmmm ©cpatleiif s®pr*t«lr, for th® s!»n tni for t! -’- 
tet»Ki«enity. Kt btfi® ih# ©oit for tiso 

i®l I I te® i golotton of tli« li©si';rr??e.t!« 
ppoMm utan tlM Imt tomo en lii® X«ft Imr^ lii® of C7«jLi# ^o 
®0fOi 1*«*| 11^®^ I I ©otioff til® #«|«ttlffli^ 



C\ ♦ in) ® 


<fati 


vlior® 0^®^ • ^Aiiiimx** 4 |Xin i » 4 I'J' « n® olstoSn two oots of 
soliitloni of tfe® ftfeevf oonittmi® tl»lr mm sis© will h» tlio 
tiocimi® of « vai S»oi8i ^«or®ia ttst tf ii|_ «if it, aro 
llfiowplr pintle .of ® fr8t« of feoisop«ie«ai ® 0 .iisttfai«* 

m olio to Coastaer a solution of if am 

t'hs? ®qn»tl© 0 i 




C r® 1^ 4 ayitf ^ 




'1 • ^ fj ♦ asW 

(7^0) 

\M%m a Is a m^m emntmt tad H is « spheyiesi :^-r.ia. 

}'OT ttifi cas# ©f a sltfljLi i«ti as eli©oi« , 
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C7,tl) 


i«h©ra and art s«^« eonstsats* It asjr t» s««« dla- 

plaewaant c©af 0 n#nts fiitn tgr (7*S€) satisf^T (74®) pwldai 

« • • . . (7 .St) 

Sitliatltatlfii Hit vaXaiff of M and a trm (7,SX) ^ C?^t) « in 
C7«ft€)y «• i«l 

(uf*>)i . ^ ) li* • ei^ • «v ^ *»8 • 

W :ji6 » 

<T®*)i - ^ > sl^ • ®V«e • ®‘V ^ » 


(*i®>)x - (Ajf** ^ - ■«!!»*« * *<v ;;! ’ (frr^ •** 

^ Jl® 

(7jia> 

¥!!ore fufeswlpt • ^ ^ afeaU* 

toiiiaf t»tiiir sat ©f dlaplacess^t efapon^^nts rnptmsm 

^ the aejnatiiMif : 
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'• '8 


w^fTO tJ la B sphwlcBl iolM hBnwnie. w, enoea., In tt« ease of 


' 0 it 


% 
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#» 
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ffrfSI 


and Bg aft c<mit«fitf* f|«i ^Igplaetaents (7^4) satit^y 
tl» iM|iiaticii® I4i»ti««13y, limn pettiag ttot vnlm ®f C 

ffi!» (7*B8) In C?(»S4)f tte# 4is|3Lse€fflit»t etapcsRupatti 
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m& ara i 


Ig • 


‘*i ♦ 7 > ** - X *** ’ 




f®i % 

(wf Og • C»| ♦ ^ ) ^ • 

' C7.2i> 

'•v« takt ft ielatlan ®f tim hEm$mmm t^eatlwas (?4.®> m tlia wm 
®f C?*23) mA Cy*B6)* %ae# « iolm%ti«i of tlwi ii«-.tsfii»f!f \rr.f’- 
'fclosis Cy*!*©) 4® ^sBft oaaft of sli^l. say Bo feyita t© I* ttsa aw 
of C7*l^ t Cy*Sf) fto^ C?#8«) » flitift ««e o«t to fct 


"• “ ^ * ®X * ^ * 14(1^ 


® 8 ® 



i7.2n 


r » la th9 stii^f traetieai ef»e 

eat t® ^ 




■ .i.dwtlwa fer tfe® mm of tho stmli, the 

co;':;:t/'‘it3 ^ TMs will fe® 
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